Cross-sector collaboration in the forest products industry: A review of the literature. Cross-sector collaboration is a management tool used by organizations to address challenges in 3 two or more sectors that organizations cannot successfully address in one sector alone (Bryson et 4 al. 2015) . Theoretical and empirical work on collaboration has been covered by many different 5 journals and discussed across many different fields of science in recent years. The consensus is 6 that collaboration is difficult and that the conditions for success are not always present (Alexiev 7 et al. 2016; Esteve 2014; Murphy et al. 2015) . The perceived need to collaborate across sectors 8 has provoked two responses. First, organizations are beginning to understand they must 9 collaborate to solve tough business and social problems to achieve beneficial outcomes. Second,
10
organizations realize that responding collaboratively and efficiently to interconnected problems 11 is a major challenge (Bryson et al. 2006 ).
12
The need for creating successful cross-sector collaboration is advocated by national and 13 international strategies in the forest sector, and many companies are realizing that working alone 14 will not be sufficient to remain competitive (Audy et al. 2012a; Hämäläinen et al. 2011 ; company-level, cross-sector collaboration, we begin to fill the research gap to understand how 2 forest companies can better and more efficiently work across sectors for shared impacts, work on 3 complex problems, consider solutions, and design and implement successful partnerships. In 4 addition, research should exemplify the nature of the relationships, the main approaches used,
5
and the key drivers of forest sector collaboration (Audy et al. 2012a ).
6
Given the existing research gap on company-level, cross-sector collaboration in the forest 7 industry, there is a need to enhance our understanding of the process and potential of cross-sector 8 collaboration in the forest industry and explore alternatives for forest companies to collaborate 9 with other industrial sectors instead of focusing exclusively on competing. We argue that cross-10 sector collaboration is an under-investigated area and that a significant business potential for 
Methods

16
To help to improve understanding and determine drivers, and challenges of cross-sector collaboration as strategic (Toppinen et al. 2011) . Perceived lack of trustworthy forest 4 stakeholders and neighboring industries affects the potential for cross-sector collaboration.
5
Although most forest stakeholders understand its value and importance for the forest industry has a unique perspective (Janssen et al. 2008) . These aspects linked to the individualistic 8 orientation of forest companies, built on competition, and the traditional business culture 9 resistant to change, limit development of cross-sector collaboration-based business initiatives in 10 the forest industry.
11
Even though forest companies have distinct roles and perspectives, forest businesses of the future 12 must compete and respond to global market demand (Wolfslehner et al. 2016 ). The importance
13
of cross-sector collaboration as an innovative way to solve problems presents a significant 14 opportunity for forest companies through developing new products and exploring new markets.
15
An example can be found in the partnerships among local communities and forest businesses to 16 develop sustainable forest management plans (Kourula 2010; Wyatt et al. 2013 (Lehoux et al. 2014) . 
Drivers of cross-sector collaboration in the forest industry
19 Table 1 describes 12 groups of collaboration drivers classified by similarities. We identify 109 20 drivers of company-level, cross-sector collaboration in the forest industry from the literature.
21 Table 2 includes a detailed description of the individual drivers identified. Most studies report 22 external collaborative drivers, but significant internal drivers are also identified. (Frisk et al. 2010) , and corporate responsibility, represented the least mentioned 4 drivers.
5
[insert Table 1 around here]
6
Most cross-sector collaboration drivers provided in this classification are similar to the drivers 7 identified in other forest sector assessments on topics such as sustainable forest management,
green buildings, and mass timber construction development (Ahn et al. 2013; Jones et al. 2016; 9 Jonsson 2013). However, information regarding the change that these drivers could achieve in 10 facilitating implementation of company-level, cross-sector collaboration processes in the forest 11 industry is scarce. 
Collaboration Benefits
13
Twelve of the 31 papers in this study are focused on the supply chain of the forest industry qualitative (e.g., learning new logistics skills, overcoming limitations, etc.) (Audy et al. 2012a ).
17
The evaluation of quantitative benefits of collaboration is conducted using different operational reported to be the most significant benefits gained from the management of logistics 22 collaboration (Audy et al. 2012b ). Savings and profit-sharing benefits through a cost allocation 23 method in collaborative forest transportation (Frisk et al. 2010 ) and, cost sharing in product D r a f t 13 1 development, transportation, and warehousing are described among the leading quantitative 2 benefits in collaborative transportation (Lehoux et al. 2014 ).
3
Qualitative benefits are difficult to evaluate because they are intangibles. Benefits include 4 improving the experience to overcome limitations and learning new logistics skills (Audy et al. 5 2012b). Additionally, developing operational and institutional capacity and achieving conflict 6 reduction are emphasized (Fortier et al. 2013 and better planning decisions are also described as qualitative benefits of collaboration (Lehoux 11 et al. 2014 ).
12 Table 2 provides a detailed description of the collaboration benefits discussed in the 31 articles.
13
Forest companies are willing to collaborate if they can obtain greater benefits from the 14 partnership than those obtained individually. Hence, it is essential to identify the value and 15 benefits and how they will be shared.
16
[insert Table 2 of confidentiality in the information shared, lack of control of the partner relationship, and lack 8 of planning (the absence of a plan to predict where a company wants to be in the future, listing 9 specific, and measurable goals and results) etc. (Lehoux et al. 2014 ). In the transition to a 10 bioeconomy, changes in the direction of forest companies toward biorefinery businesses will 11 present large challenges for leadership and management in the forest industry. Conservative
and practitioners in the forest sector. Although working through it will take time, the efforts may 2 be worth it in the long run for forest companies. governments and other stakeholders (Fortier et al. 2013 
III. Logistics and transportation
10
Transportation is a critical part of the supply chain for most forest companies. Different benefits of implementing collaboration mechanisms in the supply chain and using incentives to 2 share these benefits are tested between a pulp and paper company and its wholesaler.
3
Implementation of these collaborative approaches may contribute to improving the performance 4 of the forest business (Lehoux et al. 2014 ).
5
Logistics collaboration has been explored for supply chain planning in several forest subsectors 6 such as harvesting and transportation scheduling, transporting logs to mills, and partnering with Network-based collaboration is implied to be beneficial for the efficient utilization of byproducts 7 and the reuse of renewable raw materials. Further, asset specificity -the extent to which a 8 company is tied in a business relationship where its investment will be likely to have equal or shown that the fertilizer can produce less environmental burden than commercial fertilizers 14 (Husgafvel et al. 2016) .
15
Based on a study in the UK, Velenturf (2016) The current state-of-knowledge, opportunities, barriers, and actions for developing a more 10 significant bioenergy and bio-based products industry are evaluated in the Southern of the US. energy companies make collaboration in the forest bioenergy business favorable (Pätäri 2010) .
3
However, some forest company attitudes reflect resistance to change. These companies are 4 willing to promote forest biorefinery diffusion, but they have a negative attitude towards issues 5 concerning collaboration. They are not willing to cooperate across industries to promote 6 biorefinery diffusion.
7
The transition toward a bioeconomy implies opportunities for the forest sector; however, it also 8 involves challenges to a degree that the edges and scope of the forest sector might change 9 drastically (Kleinschmit et al., 2014) . For example, forest company collaborations with industrial 10 sectors such energy might be realized in a form where forest companies take part as biomass 11 providers rather than partners in the generation of new bioproducts (Näyhä and Pesonen 2014) .
12
Company-level, cross-sector collaboration is an area that still deserves more research to reach 13 consensus among researchers and practitioners on the direction that it should take in a forest-14 based bioeconomy (Kleinschmit et al., 2014) . 
Lessons learned and future research 16
In this section, we describe and discuss lessons learned from the literature. Our discussion 17 follows the framework in Table 2 . We also provide recommendations to ensure that lessons are 18 learned, and mistakes are not repeated in the future. Finally, we suggest some ideas to guide 19 future research.
20
Based on the lessons learned in this review, we conclude that the implementation of cross-sector ). An example of this is the case of architectural firm, and concrete and wood manufacturers 3 companies to build wood-hybrid construction systems for high-rise buildings (Dickof et al. 4 2014), where the collaboration is related to day-to-day operations. Identifying the types of 5 benefits expected, setting goals of the relationship, and ensuring an attractive collaboration for 6 both parties can help companies to prioritize their partners and build stronger relationships. A 7 robust cross-sector collaboration can easily lead to continued collaboration, new product 8 development and value creation (Murphy et al. 2015) . We suggest that future research could 9 develop the criteria to evaluate and choose collaboration partners, as well as the parameters to 10 consider for building collaborations.
11
Cross-sector collaboration implementation also requires radical changes in business process and 12 sharing of critical resources (e.g., information and knowledge) and sharing of leadership.
13
Changes can mean a shift in company focus and leadership role, or sharing of sensitive and concrete companies, as well as exploring initiatives for creating and developing wood-7 concrete hybrid systems to be used in housing and tall wood building projects. where savings come from in collaboration (Frisk et al. 2010; Hämäläinen et al. 2011; Sokka et al. 2 2011). Identifying the right partner, financial costs, potential risks, and indirect benefits before 3 evaluating and selecting the collaboration mechanism will help companies to be better prepared.
4
The transition cost approach, a theory accounting for inclusion of all costs of producing a 5 product or service (Williamson 1981) , can be helpful in this process. We suggest that future 6 research can apply a transaction cost approach to develop parameters for measuring costs and 7 savings generated from collaborations. Developing these types of parameters in the future might 8 help forest companies to change their way of doing business and to implement cross-sector 9 collaboration.
10
Conclusions 11
Cross-sector collaboration remains a major challenge for forest companies. Forest companies can 12 be described as possessing a traditional business culture that is resistant to change. In addition, that deserve future attention.
10
Cross-sector collaboration is critical, yet the academy has done little to explore the context 11 within which this strategy can be successful. D r a f t 
